Introduction
============

Endometriosis is usually defined as a condition predominantly affecting women, where specific lesions of an inflammatory nature develop mainly in the soft tissues of the pelvis. These lesions have a histological structure with strong similarities to the glands and stroma of the endometrium, but the tissue architecture is quite different. There is great variability in the macroscopic and microscopic appearances of lesions, and in the associated clinical features and symptoms in individual women. The eutopic endometrium (in women with endometriosis) differs histologically in some features and considerably in expression of many molecular pathways from the endometrium of women without the disease. Both normal and eutopic endometrium differ from endometriotic lesions in the expression of these molecules and their pathways.

Endometriosis is a benign gynecological condition, which is estimated to affect 10% of women in the general population and appears to be increasing in incidence, explained in part by changing reproductive patterns.[@b1-oajc-6-105] There is now a tendency for women to delay child-bearing into their thirties, thereby exposing them to an increased number of menstrual cycles and retrograde menstruation, thought to be a major factor in the development of endometriosis. It is an estrogen-dependent inflammatory disease, which is characterized by dysmenorrhea, deep dyspareunia, chronic pelvic pain, and variable effects on fertility.[@b2-oajc-6-105] The etiology of endometriosis is still being elucidated, although a prevalent explanation for the presence of ectopic endometrial-like tissue within the pelvis but outside the uterus, which characterizes the disorder, is retrograde menstruation of viable endometrial fragments. Genetic predisposition appears to account for about 50% of the likelihood that a woman will develop the disease. Additionally, hormonal, environmental, and lifestyle factors also appear to be implicated, and there is a growing body of evidence that immunological factors and angiogenesis play a key role in pathogenic mechanisms.[@b3-oajc-6-105]

Endometriosis is a highly variable disease in its age of presentation, range and severity of symptomatic complaints, interference with quality of life and relationships, and extent and sites of disease. It is unpredictable in its responses to medical and surgical therapies and in rates of recurrence following treatment. This variability often means that presentation is not typical, and diagnosis may be delayed for many years from onset of symptoms. The symptoms may greatly affect quality of life, and symptom control may be the primary aim of initial management, while contraceptive effect is a secondary consideration. However, modern evidence points to significant "pregnancy failure" (miscarriage and pre-term birth) in endometriosis patients,[@b4-oajc-6-105] necessitating careful planning, timing, and supervision of a wanted pregnancy.

Although there are a number of articles providing information on choice of a contraceptive method for women with a variety of medical conditions, endometriosis is not usually identified as requiring specific consideration.

Effect on fertility
===================

Although endometriosis is associated with infertility, a definite cause--effect relationship and defined mechanisms have not been well established. It is estimated that 30%--50% of women with endometriosis have an infertility problem,[@b5-oajc-6-105] but how much of this can be attributed directly to endometriosis is uncertain. Hence, a considerable number of endometriosis sufferers will require effective contraception that will not adversely affect or influence their endometriosis and will ideally also provide symptom relief. Many studies have attempted to identify and isolate risk factors for endometriosis. The Oxford OXGENE study found that the most common symptoms leading to a diagnosis of endometriosis were dysmenorrhea (79%), pelvic pain (69%), and dyspareunia (51%).[@b6-oajc-6-105] Special consideration in choice of contraceptive method needs to be given to women who exhibit these symptoms as well as adolescent young women with severe dysmenorrhea unresponsive to non-steroidal anti-inflammatory agents (as potential endometriosis sufferers) and those who have previously had surgical intervention for endometriosis. There has been a very recent move to avoid undertaking laparoscopies in adolescents unless indications are overwhelming, hence in future many adolescents will be treated medically with only a clinical presumptive diagnosis of endometriosis.[@b7-oajc-6-105]

Relevant aspects of pathophysiology
===================================

The exact manner in which all the facets of the rather complex pathophysiology of endometriosis fit together remains uncertain. Much recent evidence points to the possibility that endometriosis is actually an "endometrial disease", with unique local aromatase activity (producing estrogen locally within the endometrium),[@b8-oajc-6-105] disturbed angiogenesis, neurogenesis, cellular proliferation, apoptosis, and some progesterone resistance. All of these molecular and cellular pathways vary considerably from one patient to another. These are allied to significant retrograde menstruation and abnormal peritoneal cellular and debris surveillance and scavenging (mainly by disturbed macrophage and dendritic cell numbers and functions). This impaired surveillance appears to permit the attachment of cells and tissue fragments to the peritoneal surface, resulting in the eventual development of lesions with a significant inflammatory component. This pathophysiology is backed up by a variable genetic susceptibility, which presumably influences development of the different phenotypes of endometriosis (peritoneal, ovarian, or deep invasive lesions). The pelvic lesions of endometriosis have a different mix of molecular and cellular disturbances from the eutopic endometrium,[@b9-oajc-6-105] but they have a clear "inflammatory" component, which presumably contributes to the chronic pelvic pain,[@b10-oajc-6-105],[@b11-oajc-6-105] disturbed menstrual bleeding patterns, and infertility, which are the major symptomatic hallmarks of the condition.

An improved understanding of the pathogenesis of endometriosis should allow the development of future contraceptive and therapeutic regimens that permit excellent control of symptoms and prevention of disease progression while maintaining effective contraceptive cover. Present-day hormonal contraceptive methods generally control many of these aspects of pathogenesis fairly well, but often at the cost of some side effects. Good medical management of symptoms often requires much "fine-tuning" of dosage and routes of delivery of different hormone combinations.

Specific issues around contraceptive use in endometriosis
=========================================================

For all women who wish to control their fertility and avoid an unintended pregnancy, reliable contraception is of utmost importance. Factors needing to be considered in providing good contraceptive advice for women with endometriosis are listed in [Figure 1](#f1-oajc-6-105){ref-type="fig"}. For women with endometriosis who wish to delay pregnancy and maintain subsequent fertility, the use of a readily reversible method of contraception is an important factor. For women with symptoms suggestive of or who already have diagnosed endometriosis and wish to avoid pregnancy, an additional factor in the choice of a contraceptive method is symptom control. This is especially important in adolescents with dysmenorrhea non-responsive to non-steroidal anti-inflammatory agents, as empirical control of pain may delay the need for invasive investigations and minimize spread of the disease.[@b12-oajc-6-105],[@b13-oajc-6-105] The economic burden associated with endometriosis, a chronic disease, is high and similar to that of other chronic diseases (eg, Crohn's disease, rheumatoid arthritis) predominantly through the effect of endometriosis-related symptoms on productivity, impairment of quality of life, and ultimately on costs to patients and society.[@b14-oajc-6-105],[@b15-oajc-6-105]

The quality of life in women with endometriosis is often greatly impaired, with a positive correlation between the intensity of pelvic pain and presence of anxiety symptoms, with increasing physical limitations associated with increased pain intensity.[@b16-oajc-6-105] A systematic review has confirmed that endometriosis is associated with significant impairment in psychological and social functioning,[@b17-oajc-6-105] and both pharmacological and surgical treatments led to improvements in patient's physical and psychological functioning, vitality, and general health. Therefore, in prescribing contraception for women with endometriosis, suspected or diagnosed, their degree of pain, emotional profile, and the effects on their quality of life should influence the choice of method.

Another goal of contraceptive choice should be directed toward prophylaxis of endometriosis progression and, following laparoscopic treatment of endometriosis, minimizing the risk of recurrence and impairment of fertility.[@b18-oajc-6-105]

Although there are many articles providing information on choice of contraceptive method for women with a variety of medical conditions, endometriosis is not usually identified as requiring specific consideration. Yet, it is clear that these women do need specific advice and counseling.

Contraceptive choices
=====================

Ideally, since endometriosis is an estrogen-dependent disease, use of progestogen-only methods of contraception is generally preferable ([Table 1](#t1-oajc-6-105){ref-type="table"}), especially when these methods are long-acting (long-acting reversible contraception). These include oral desogestrel, more recently oral dienogest, intramuscular depot medroxyprogesterone acetate (DMPA), the subdermal etonogestrel (ENG) implant, and the levonorgestrel (LNG)-releasing intrauterine system (IUS). A small proof of concept study of a progestin-releasing subdermal implant (Nesto-rone^®^) indicated that progestogen implants were likely to have a beneficial effect on symptoms of endometriosis.[@b19-oajc-6-105] This is likely to apply to all LNG implants, including Jadelle^®^ and Sinoplant^®^. The implant and LNG IUS have the advantage of a long duration of action and the lowest pregnancy rates of all the available contraceptive methods, with a rapid return of fertility on discontinuation. All progestogen-only contraceptive methods cause variable and unpredictable changes in bleeding patterns, and as they do not suppress ovulation, are associated with a small increase in functional follicular cysts. These may transiently affect pain and bleeding. Women considering these methods require careful counseling in order to make an informed choice.

Progestogen-releasing IUS
=========================

The LNG IUS has an efficacy comparable with that of sterilization, with a pregnancy rate of 0.2% in the first 12 months of use and 0.5%--1.1% over 5 years of use.[@b20-oajc-6-105] The LNG IUS is suitable for use by nulliparous women, but they have a 1.6-fold increased risk of a difficult insertion.[@b21-oajc-6-105] Uterine perforation is rare (0.53/1,000 insertions), but is higher in post-partum and in lactating women.[@b22-oajc-6-105] Spontaneous expulsion of the device can occasionally occur, usually in the first 3 months of use, at a rate of about 0.8%, and is no different in nulliparous or parous women. The ectopic pregnancy rate is extremely low at 0.02 per 100 woman-years compared with 0.3--0.5 per 100 woman-years for those not using any contraception.[@b20-oajc-6-105] However, there are no specific data to indicate whether these numbers are different in women with endometriosis. Anecdotal comment suggests that insertion may be more difficult in the endometriosis patient with a tender uterus, and perhaps spontaneous expulsion may be higher. The very recent marketing of a slimmer, lower dose LNG IUS (releasing 12 µg of LNG daily; Jaydess^®^, Skyla^®^), may allow easier insertion in some nulliparous women.

The LNG IUS, as well as being a highly effective contraceptive, has been shown to decrease the severity of dysmenorrhea, pelvic pain, and deep dyspareunia,[@b23-oajc-6-105] as well as decrease the size of ovarian endometriotic lesions.[@b24-oajc-6-105],[@b25-oajc-6-105]

The main mode of action of the LNG IUS is at a uterine level, with endometrial atrophy and an inflammatory response maximal at 3 months and maintained for the life of the device.[@b26-oajc-6-105],[@b27-oajc-6-105] It also increases cervical mucus viscosity, impeding sperm penetration, and releases glycodelin A within the uterine glands, inhibiting fertilization and implantation. There is some inhibition of ovulation in the first 12 months, but most cycles are ovulatory. Since serum estradiol levels are generally within the normal range, it is not entirely clear why the LNG IUS should offer a symptomatic advantage for women with endometriosis. It has been postulated that the atrophic changes induced in the endometrium may similarly occur in the ectopic endometriotic lesions.[@b28-oajc-6-105] A number of other mechanisms for the effectiveness of the LNG IUS in controlling pain have been postulated, including a reduction in local angiogenesis, reduction in uterine innervation, reduction in pelvic vascular "congestion", and an increase in apoptosis in lesions.[@b29-oajc-6-105] Undoubtedly, the very thin endometrium and minimal bleeding in established LNG IUS users will minimize any ongoing retrograde menstruation.

Most women using the LNG IUS experience irregular bleeding. Spotting and frequent or prolonged bleeding may initially be experienced by up to 35% of contraceptive LNG IUS users in the first 3--5 months of use. By 9 months, 50% experience infrequent, light bleeding, and amenorrhea occurs in a further 15%. At 5 years, 23% of women are amenorrheic and 77% experience infrequent bleeding, a useful effect for women with the heavy menstrual bleeding sometimes associated with endometriosis. There are no trials to show that endometriosis subjects have similar experience. Counseling women about these bleeding disturbances prior to IUS use is important.

Hormonal side effects such as mood changes, acne, breast tenderness, and headaches may occur in about 3%--5% of users initially but diminish over time.[@b30-oajc-6-105] Since many women with endometriosis may wish to delay pregnancy or have completed their families, the LNG IUS, with a lifespan up to 5 years, which can also alleviate pelvic pain and heavy bleeding, is an ideal method with rapid return of fertility on removal if required.[@b31-oajc-6-105]

Subdermal progestogen implants
==============================

Two subdermal implants, a single ENG rod, with a 3-year lifespan, and an LNG two-rod system with a 5-year lifespan, are currently in use. The LNG implant has not been marketed as widely as the ENG rod in developed countries but is used widely in under-resourced countries because it is equally as effective but cheaper.

The ENG implant prevents the luteinizing hormone surge so that ovarian follicular development usually occurs without ovulation. The LNG implant disrupts follicular growth and the ovulatory process, causing a variety of changes that range from anovulation to insufficient luteal function.[@b32-oajc-6-105] Both implants increase the viscosity of cervical mucus and produce an endometrium that is thin but not atrophic. Both are highly effective methods, with a pregnancy rate of 0.01%--0.1% per year in typical use.[@b33-oajc-6-105] The woman rapidly returns to her normal fertility when the implants are removed. Because the implants contain no estrogen, the most common side effects are changes in menstrual bleeding patterns,[@b34-oajc-6-105] which sometimes lead to requests for removal.[@b35-oajc-6-105] Most other common side effects are similar to those experienced by women who use other hormonal contraceptives. The finding of ovarian cysts or enlarged ovarian follicles during the 1st year of use of ENG and LNG implants is common and transient, and should not be interpreted as pathological,[@b36-oajc-6-105] but in women with endometriosis it may be difficult to distinguish between functional and endometriotic cysts unless a good quality transvaginal ultrasound examination is performed.

Although there are only limited data, implants appear to be effective in decreasing the pain associated with endometriosis. Walch et al[@b37-oajc-6-105] found that by 6 months of use of the ENG implant the average decrease in pain was 68%. A Thai study of the ENG implant in 50 women with endometriosis found that the visual analog scale score for pain reduced from 7.08±2.09 to 0.84±1.67 at the 12th week of treatment. Regular menstruation, amenorrhea, spotting, and breakthrough bleeding were reported by 42%, 28%, 26%, and 4% of women, respectively. Eighty percent of women were satisfied or very satisfied with the implant while 10% were uncertain. All continued implant use at the end of the study.[@b38-oajc-6-105]

Depot medroxyprogesterone acetate
=================================

DMPA is available either as an intramuscular injection (150 mg once every 3 months) or a subcutaneous injection (106 mg) which can be self-administered. With a failure rate of 0.5% and a mode of action primarily by suppression of ovulation with ancillary effects on the endometrium and cervical mucus, it is an effective contraceptive for women with endometriosis. It also appears to have an effect on pain scores, with an estimated 53%--90% decrease in pain[@b37-oajc-6-105],[@b39-oajc-6-105] and an 80% improvement in dyspareunia during treatment. The subcutaneous injection appears to be equally as effective as the intramuscular injection, both as a contraceptive and in pain relief.[@b40-oajc-6-105],[@b41-oajc-6-105] However, a Cochrane review of 13 studies concluded that there was only limited evidence to support the use of progestogens, including DMPA, for the relief of endometriosis-related pain.[@b42-oajc-6-105]

A concern about DMPA is its effect on bone density, which decreases in the first 1--2 years of use and then stabilizes, which is similar irrespective of injection route.[@b43-oajc-6-105] However, a number of studies both in young and older women has shown that bone mineral density is substantially or fully reversible on cessation of DMPA.[@b44-oajc-6-105],[@b45-oajc-6-105] DMPA should not be recommended for women who plan to attempt pregnancy within the next 2 years as DMPA can result in a delay in the return of fertility for up to 18 months. As with all progestogen-only contraception methods, DMPA causes menstrual irregularities, with 50% of women exhibiting amenorrhea by 12 months of use. Although weight gain up to 2 kg per year has been reported, a Cochrane review found limited evidence of weight gain associated with the use of all progestogen-only contraceptives and recommended counseling about typical weight gain to help reduce discontinuation rates due to perception of weight gain.[@b46-oajc-6-105]

Oral progestogen-only methods
=============================

Of the four main oral progestogen-only methods, ie, LNG 30 µg, norethisterone 350 µg, desogestrel 75 µg, and dienogest 2 mg, the latter two are preferable since they inhibit ovulation in 97% of cycles and produce significantly lower estradiol levels.[@b47-oajc-6-105] They are effective methods of contraception when taken continuously, with a Pearl Index of 0.41 per 100 woman-years. It has the additional benefit of a 12-hour window following a missed pill, which may facilitate timely pill taking and improve efficacy. Return of fertility on cessation is rapid, with an average of 17.2 days from last tablet intake to ovulation.[@b48-oajc-6-105] Bleeding patterns are variable, with almost 50% of users reporting infrequent bleeding or amenorrhea by 11--13 months of use. There are no data specific to pain associated with endometriosis in women without prior surgical intervention; however, by 3--4 months of starting the desogestrel progestogen-only pill, dysmenorrhea in 93% of 406 women resolved or considerably improved and analgesic use dropped from 70% at baseline to 8%.[@b49-oajc-6-105]

Combined estrogen/progestogen contraceptives
============================================

Combinations of estrogens and progestogens for contraception can be delivered orally, transdermally as a skin patch, or intravaginally as a ring. All are equally efficacious as contraceptives, and the route of administration depends on the personal preference of the individual woman. All combined hormonal contraceptives carry a small increased risk of venous thromboembolism associated with the estrogen component. Best evidence indicates that venous thromboembolism rates in non-users of reproductive age approximate 4--5/10,000 women per year, while rates in oral contraceptive users are in the range of 9--10/10,000 women per year. This risk is increased in women with genetic thrombophilias such as Factor V Leiden mutations, raised body mass index, sedentary lifestyle, and cigarette smoking. There is no evidence that side effects due to combined oral contraceptives (COCs) differ in women with and without endometriosis.

In recent years, the choice of oral estrogen/progestogen combinations has increased with the advent of several new progestogens, including dienogest, drospirenone, and nomegestrol acetate, and recently the use of estradiol-17β instead of ethinyl estradiol. Oral preparations of ethinyl estradiol in combination with different progestogens have been used extensively for many years for the management of dysmenorrhea associated with endometriosis. A number of studies using COCs with different progestogens, eg, desogestrel,[@b50-oajc-6-105] gestodene,[@b51-oajc-6-105] norethisterone,[@b52-oajc-6-105] drospirenone,[@b53-oajc-6-105] LNG suggest that all COCs are effective in ameliorating dysmenorrhea in the majority of women with endometriosis. As there are no comparative studies to suggest that one COC may be more effective than others, the initial use of any low-dose monophasic COC is appropriate.

COCs provide effective contraception, and some studies have shown that they can reduce the size of endometriomas.[@b52-oajc-6-105],[@b53-oajc-6-105] This positive effect appears to be due to the downregulation of cell proliferation and an increase in the rate of apoptosis in eutopic endometrium and cyst lining.[@b54-oajc-6-105] However, a Cochrane review found that comparative studies between COCs and other treatments for pelvic pain were inadequate to fully evaluate the role of COCs.[@b55-oajc-6-105] Nevertheless, COCs provide a low-cost, effective, and acceptable method of contraception that can ameliorate dysmenorrhea, and are of benefit to many women. Continuous rather than cyclical administration of a COC may be more efficacious for control of dysmenorrhea because it is associated with less frequent menstrual bleeding.[@b50-oajc-6-105],[@b56-oajc-6-105] However, careful counseling is required to ensure unpredictable bleeding is acceptable.

There has been debate in the literature regarding the role that COCs may play in the development of endometriosis.[@b57-oajc-6-105] A meta-analysis of 18 studies found the relative risk of development of endometriosis was 1.19 in ever users of COCs, 0.63 in current users, and 1.21 in past users.[@b18-oajc-6-105] To clarify this, Chapron et al[@b57-oajc-6-105] carried out a cross-sectional study of women without visible endometriosis at surgery compared with women with surgically diagnosed endometriosis, and found that women who had previously used COCs for the management of severe dysmenorrhea were more likely to be diagnosed with endometriosis at a later date, a finding confirmed by Vercellini et al.[@b58-oajc-6-105] Although there is no clear scientific proof, it suggests that there is a protective effect against progression of endometriosis by COCs, and past use of COCs for severe dysmenorrhea may act as a marker for endometriosis and contributing to a delay in recognition of the disease, for up to 7 years after onset of symptoms ([Figure 2](#f2-oajc-6-105){ref-type="fig"}).

There has been only one report of the comparative use of the contraceptive vaginal ring and transdermal patch in women with endometriosis. The women started on continuous treatment with both methods, but almost 50% in each group reverted to cyclic use because of irregular bleeding. Pain symptoms were reduced with both methods, but the ring was more effective in controlling symptoms in women with deep rectovaginal lesions. The women using the contraceptive vaginal ring method were more satisfied with the treatment than women using the patch.[@b18-oajc-6-105]

Contraception after surgical treatment for endometriosis
========================================================

Following surgical management of endometriosis, effective contraception is important for those women who have completed their families or desire to postpone pregnancy. The contraceptive method chosen should also carry the benefit of preventing recurrence of pelvic pain, endometriomas, or other endometriosis lesions. In this context, continuous use of COCs appears to be associated with reduced recurrence rates of dysmenorrhea, pelvic pain, and endometrioma compared with cyclic use.[@b59-oajc-6-105],[@b60-oajc-6-105] However, this therapy needs to be used long-term or until pregnancy is desired. Vercellini et al[@b61-oajc-6-105] found that 3 years of cyclic COC post-surgery prevented recurrence of endometrioma in 50% of women. A further review by Vercellini et al[@b62-oajc-6-105] suggests that suppression of ovulation is important for prevention of recurrence of endometrioma.

Use of the LNG IUS following conservative surgery for endometriosis provides highly effective contraception plus pain control for most women with moderate or severe pain. Tanmahasamut et al[@b63-oajc-6-105] found that such use of the LNG IUS was acceptable for long-term therapy and improved both the physical and mental health of women. A small, randomized comparative study of an estradiol valerate/dienogest pill against the LNG IUS found that both were equally effective for pain control and for reducing recurrence rates. However, the IUS resulted in significantly greater patient satisfaction. A Cochrane review concluded that there was limited but consistent evidence that postoperative use of the LNG IUS reduced the recurrence of dysmenorrhea in women with endometriosis.[@b64-oajc-6-105] DMPA also appears to have a beneficial effect on control of pain following conservative surgery for endometriosis. It provides low-cost, effective contraception but has the disadvantage of an unpredictable delay of some months in the return of fertility after cessation for those women who still desire a pregnancy.[@b65-oajc-6-105]

Contraception for adolescents with suspected or diagnosed endometriosis
=======================================================================

Endometriosis has been shown to occur in adolescents as young as 10 years, and can be a major cause of chronic pelvic pain and dysmenorrhea, which are greatly disruptive to lifestyle.[@b66-oajc-6-105] In fact, symptoms of endometriosis often begin in adolescence for many women later diagnosed with the disease. Adolescents have been shown to frequently have a 10-year delay from the onset of symptoms to the diagnosis being made ([Figure 2](#f2-oajc-6-105){ref-type="fig"}). Hence, there is a real need for physicians to have a high degree of suspicion of underlying endometriosis in adolescents with moderate to severe dysmenorrhea or other chronic pelvic pain, especially if a family history is present. The aim of using hormonal methods of contraception in young women with endometriosis should be to provide effective fertility control and at the same time alleviate associated pain and progression of the disease.

Continuous administration of COCs is usually the method recommended for adolescents with dysmenorrhea likely due to endometriosis. However, adolescents may have problems adhering to daily oral medication and may find any associated irregular bleeding difficult to manage. Long-acting and reversible progestogen contraceptives are appropriate and highly effective methods of contraception, which require no action on the part of the user after insertion, and have been demonstrated to provide substantial alleviation of pain. Since endometriosis is an estrogen-dependent disease, long-acting reversible contraceptives are preferable to COCs for long-term management in adolescents. The American College of Obstetricians and Gynecologists Committee on Adolescent Health Care, Long-Acting Reversible Contraception Working Group, in their latest opinion, have stated that long-acting reversible contraceptives should be considered as first-line contraceptives for adolescents.[@b67-oajc-6-105]

DMPA has been widely used by adolescents and shown to be highly effective for both contraception and pain control. However, concerns have been raised about the long-term effects of bone loss on peak bone mass associated with use of DMPA in young adolescents. A study of long-term DMPA in young women aged 12--18 years found that although bone mineral density (BMD) declined during use, long-term loss did not continue, and most bone was fairly rapidly replaced following discontinuation. Harel et al[@b44-oajc-6-105] found that bone mineral density returned to baseline levels within 60 weeks of discontinuation of DMPA.

DMPA has been associated with weight gain, which is of particular concern to many young women. Young DMPA users have been shown to gain more weight than COC users, especially if they are overweight at the start of treatment.[@b68-oajc-6-105],[@b69-oajc-6-105] In the USA, adolescents have shown an interest in using the subcutaneous form of DMPA, and at least a third were found to be capable of self-administration after brief education and minimal assistance.[@b70-oajc-6-105] There are no specific data on the long-term effects of DMPA use in young women with endometriosis.

The LNG IUS is an excellent option for young women, both as a contraceptive and for alleviation of endometriosis-associated symptoms. However, there is still some reluctance on the part of clinicians to use the LNG IUS in nulliparous adolescents. Insertion in nulliparae is usually without difficulty in more than 80% of cases.[@b71-oajc-6-105] Rates of expulsion, bleeding, and amenorrhea in adolescent users appear to be similar to those reported by older women.[@b72-oajc-6-105] In a randomized trial, young women aged 18--25 years using the LNG IUS had more significant alleviation of dysmenorrhea, although not specifically related to endometriosis, compared with COCs.[@b73-oajc-6-105] The LNG IUS has been successfully used in adolescents with surgically diagnosed endometriosis for pain control. The authors have strongly recommended insertion at the end of the diagnostic procedure.[@b74-oajc-6-105]

Although there are no data on the use of the ENG implant alone in young women with endometriosis, it is a useful method of contraception, and offers the additional benefit of a reduction in pelvic pain. There is one case report of simultaneous and highly successful use of the ENG implant in conjunction with the LNG IUS in a 15-year-old with severe symptoms unresponsive to other therapies.[@b75-oajc-6-105] Continuation rates in young women aged 12--18 years are better for the ENG subdermal implant than for the COC or DMPA.[@b76-oajc-6-105],[@b77-oajc-6-105] All adolescents using hormonal methods should generally be advised to use condoms as well for prevention of sexually transmitted infections.

Conclusion
==========

The contraceptive choice in women with endometriosis must fulfill two main objectives, ie, offer highly effective fertility control and provide reliable pain relief for prolonged periods, with fairly rapid reversal if a pregnancy is desired. Ideally, the method should also prevent progression of the disease or recurrence after surgical management. In choice of a method, many additional factors may need to be taken into account, including the side effect profile, the ongoing cost, and the preference of the woman, who should always be made aware of the benefits and risks to enable her to make an informed decision.
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![Relationship between onset of symptoms and age at diagnosis of endometriosis.\
**Notes:** (**A**) Age at diagnosis; (**B**) Age at first symptoms; (**C**) Diagnostic delay. Figure courtesy of the Victorian Endometriosis Association (Australia) 1990.](oajc-6-105Fig2){#f2-oajc-6-105}

###### 

Advantages and disadvantages of different contraceptive options in women with suspected or diagnosed endometriosis in order of preference

  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Method                                                      Estrogen containing   Pain relief   Highly effective contraception          Long-acting    Cycle control       Blood loss   Effect on BMD        Possible functional ovarian cysts
  ----------------------------------------------------------- --------------------- ------------- --------------------------------------- -------------- ------------------- ------------ -------------------- -----------------------------------
  Progestogen only pill                                       No                    Yes           Yes, but compliance problematic         No             Variable            Variable     No                   Yes

  Subdermal implant                                           No                    Yes           Yes                                     Yes\           Variable            Variable     No                   Yes
                                                                                                                                          3 years                                                              

  LNG IUS                                                     No                    Yes           Yes                                     Yes\           Variable            Reduced      No                   Yes
                                                                                                                                          5 years                                                              

  DMPA                                                        No                    Yes           Yes                                     3 monthly      Amenorrhea common   Reduced      Yes but reversible   Rare

  COC[\*](#tfn1-oajc-6-105){ref-type="table-fn"} continuous   Yes                   Yes           Yes, but compliance problematic         No daily use   Variable            Reduced      No                   No

  COC[\*](#tfn1-oajc-6-105){ref-type="table-fn"} cyclic       Yes                   Variable      Compliance problematic in adolescents   No daily use   Good                Reduced      No                   No

  CVR                                                         Yes                   Probable      Yes                                     No monthly     Good                Reduced      No                   No

  Transdermal patch                                           Yes                   Probable      Yes                                     No weekly      Good                Reduced      No                   No
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

**Note:**

Preferably an estradiol-containing COC.

**Abbreviations:** BMD, bone mineral density; COC, combined oral contraceptive; CVR, contraceptive vaginal ring; DMPA, depot medroxyprogesterone acetate; LNG, levonorgestrel; IUS, intrauterine system.
